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1. $s$ -
SAraki KKawakubo Lie s- ([1])
$G$ Lie $W$ $\partial W=MuN$ (disjoint union) $c\infty c$-
$i_{M}$ : $Marrow W,$ $i_{N}$ : $Narrow W$ G- 3 $(W;M, N)$ $G$-h-




$W^{H}= \prod_{\lambda}W_{\lambda}^{H},$ $W^{K}= \bigcup_{l^{l}}W_{\mu}^{K}$
$W^{H\text{ }}W^{K}$ 2
$(^{*}1)W_{\mu}^{K}\supseteq W_{\lambda}^{H}$ $W_{\lambda}^{H\text{ }}W_{\mu}^{K}$




11( s- [1]). $G$ Lie $(W;M, N)$ $G$-s-
$W$ $(^{*}1)$ $(^{*}2)$ $G$-
$W\cong cM\cross I$ rel. $M$
$M$ $N$ $G$-
2.
$K\subset \mathbb{R}^{n\text{ }}L\subset \mathbb{R}^{m}$ $f$ : $Karrow L$
$f$ $U\subset \mathbb{R}^{n\text{ }}V\subset \mathbb{R}^{m}$
$f$ : $Uarrow V$ $C^{r}$ $C^{r}$
$C^{r}$ $f:Uarrow V\downarrow_{arrow}^{\vee}$ $h\circ k=id$ $k\circ h=id$ $C$
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(1) $\mathbb{R}^{n}$ $X$ $\mathbb{R}^{n}$ $d$ $C^{r}$ $x\in X$
$\mathbb{R}^{n}$ x $x$ $\mathbb{R}^{n}$ $V_{x}$
$C$ $\phi_{x}$ : $U_{x}arrow V_{x}$ $\phi_{x}(0)=x,$ $\phi_{x}(\mathbb{R}^{d}\cap$ x $)=X\cap V_{x}$ $\mathbb{R}^{d}$ $\mathbb{R}^{n}$
$(n-d)$ $0$
(2) $X$ $\{\phi_{i}:U_{i}arrow \mathbb{R}^{d}\}$ $C^{r}$ $i$ $i$ } $\phi_{i}(U_{i}\cap$ j $)$ $\mathbb{R}^{d}$
$\phi_{j}\circ\phi_{i}^{-1}|\phi_{i}$ ( i $U_{j}$ ): $\phi_{i}$ ( i $\cap$ j) $arrow\phi$j ( i j) $C$
$X$ $d$ $C^{r}$ $C^{r}$
$X$ $Y$ $\phi_{i}(U_{i}\cap Y)$
$\mathbb{R}^{d}$
$X$ $Z$ $x\in Z$ $x$ $X$
$U_{x}$
$\mathbb{R}^{d}$ $C^{r}$ $\phi$
$\phi_{x}(x)=0$ , x $\cap$ Y $=\phi_{x}^{-1}(\mathbb{R}^{k}\cap V_{x})$ $Z$ $X$ $k$ $C^{r}$
$\mathbb{R}^{k}\subset \mathbb{R}^{d}$ $(d-k)$ $0$ .
(3) $X$ (resp. $Y$ ) $C^{r}$ { $\phi_{i}$ : i $arrow \mathbb{R}$n}i $($ resp. $\{\psi_{j}$ : $V_{j}arrow \mathbb{R}^{m}\}_{j})$
$C^{r}$ $C^{r}$ $f$ : $Xarrow Y$ $C^{r}$ $i$ $i$
$\phi_{i}(f^{-1}(V_{j})\cap U_{j})$ $\mathbb{R}^{n}$ $\psi_{j}\circ f\circ\phi_{i}^{-1}$ : $\phi_{i}(f^{-1}(V_{j})\cap U_{i})arrow \mathbb{R}^{m}$ $C^{r}$
(4) $X$ $Y$ $C^{r}$ $C^{r}$ $f$ : $Xarrow Y$ $h$ : $Yarrow X$
$f\circ h=id$ $h\circ f=id$ $X$ $Y$
(5) $C^{r}$ $\mathbb{R}^{l}$ $C$ $C^{r}$
(6) $\mathbb{R}^{n}$ $C^{r}$ $C^{r}$
22. $0\leq r\leq\omega$
(1) $G$ $C^{r}$ ( $C^{r}$ ) $G\cross Garrow G$
$Garrow G$ $C^{\text{ }}$ $G$ ( )
$G$ $C^{r}$
(2) $G$ $G$ $O_{n}(\mathbb{R})$ $C^{r}$ $G$
$Garrow O_{n}(\mathbb{R})$
$\mathbb{R}^{n}$
(3) $C^{r}G$- $C^{r}$ $X$ $G$ $X$ $\theta$ $\theta$ : $G\cross Xarrow X$
$C^{r}$ $(X, \theta)$
(4) $C^{r}G-$ $X$ $C^{r}$ G- $X$
CrG-
(5) $C^{r}G$- $C^{r}G$- $C^{r}G$-
11
$C^{r}G$-
22([4]). $n=\infty$ $\omega$ $G$ $C^{n}$
(1) $G$ $\Omega$ $C^{n}G$- $X$ $\Omega$ $X$ $C^{n}G-$
( , r)
(2) $C^{n}G$- $X$ $C^{n}G-$
$C^{n}G$- $\phi$ : $\partial X\cross[0,1]arrow X$ $\phi|\partial X\cross\{0\}=id_{\partial X}$ ,
$\mathcal{M}$ $Rexp=(\mathbb{R}, +, \cdot, <, e^{x})$ exponential o-minimal expansion
23([5]). $G$ $C^{\infty}$ $X$ $C^{\infty}G$-
$A$ $B$ $G$- $X$ $G$-
$C^{\infty}$ - $f$ : $Xarrow \mathcal{R}$ $f|A=1$ $f|B=0$
3. s-
$G$ Lie $0\leq r\leq\omega$ $f$ $C^{r}G$- $X$ $G$ $\Omega$ $G$
Haar measure $dg$ $X$ $\Omega$ $C^{r}$ $C^{r}(X, \Omega)$
$A$ : $C^{f}(X, \Omega)arrow C^{r}(X, \Omega)$
$A(f)(x)= \int_{G}g^{-1}f(gx)dg$
31([4]). $G$ $C^{\infty}$
(1) $A(f)$ $f$ $A(f)=f$
(2) $0\leq r\leq\infty$ $f\in C^{r}(X, \Omega)$ $A(f)\in C^{r}(X, \Omega)$
(3) $f$ $A(f)$
(4) $X$ $0\leq r\leq\infty$ $A$ : $C^{r}(X, \Omega)arrow C^{r}(X, \Omega)$ $C^{r}$
(5) $G$ $0\leq r\leq\omega$ $X$ $C^{r}G$- $f$ $C^{r}$
$A(f)$ $C^{r}G$-
$M$ $N$ $C^{r}$ $M$ $N$ $C^{r}$ $C^{r}(M, N)$ $C$
$Diff^{r}(M, N)$
32([3]). $1\leq r\leq\omega$ $M$ $N$ $C^{r}$ $Diff^{r}(M, N)$ $C^{r}(M, N)$
3.3([3]). 1 $\leq$ $r$ $\leq$ $\omega$ $M$ $N$ $C^{r}$ $Diff^{r}(M, N)$
$C^{r}(M, \partial M;N, \partial N)=\{f\in C^{\text{ }}(M, N)|f(\partial M)\subset\partial N\}$
12
$G$ $c\infty$ $W$ $\partial W=MUN$
$C^{\infty}G$- $i_{M}$ : $Marrow W,$ $i_{N}$ : $Narrow W$ ( ) G-
3 $(W;M, N)$ $C^{\infty}G$-h- $C^{\infty}G$-h-
$(W;M, N)$ $\tau_{G}(i_{M})=0\in Wh_{G}(M)$ $(W;M, N)$ $C^{\infty}$G-s-
34( s- ). $1\vee l$ exponential o-minimal expansion $G$
$c\infty$ $(W;M, N)$ $C^{\infty}G$-s- $W$
$(^{*}1)$ $(^{*}2)$ $C^{\infty}G$-
$W\cong_{def,G}M\cross I$ rel. $M$
$M$ $N$ $C^{\infty}G$-
. $\tau_{G}(i_{M})=0\in Wh_{G}(M)$ 11 $C^{\infty}G$-
$W\cong_{G}M\cross I$ rel. $M$
$M\cong cN$ .
$C^{\infty}G$- $f$ : $M\cross Iarrow W$ $f$ $M\cross\{0\}$
fbv $\cross\{0\}$ : $M\cross\{0\}arrow M$ $M\cross\{0\}$ $M$ $f|_{M\cross\{0\}}$
$C^{\infty}G$-
$f$ $M\cross\{1\}$ $f|_{M\cross\{1\}}$ : $M\cross\{1\}arrow N$ $C^{\infty}G$-
$N$ $G$ $\Omega$ $f|_{M\cross\{1\}}$ : $M\cross\{1\}arrow\Omega$ $\mathcal{M}$ exponential
o-minimal expansion $G$ 21 $\Omega$ $N$ $C^{\infty}G-$
$U_{N}$ $C^{\infty}$ G- $r_{N}$ : N $arrow$ N $f|_{M\cross\{1\}}$
$f|_{M\cross\{1\}}$ $C^{r}$- $h_{N}$ : $M\cross\{1\}arrow\Omega$ 31
$h_{N}$ $A$ $h_{N}$ $G$-
$h_{N}$ N $r_{N}\circ h_{N}$ $C^{\infty}G$-
$f|_{M\cross 1}$ - $(r_{N}\circ h_{N})^{-1}$ $C^{\infty}G$-
$r_{N}\circ h_{N}$ $C^{\infty}G$-
$\epsilon$ $M\cross(\epsilon, 1-\epsilon)$ C$\infty$G- U
$C^{\infty}G-$ $r$ : $Uarrow M\cross(\epsilon, 1-\epsilon)$ $f|_{M\cross(\epsilon,1-\epsilon)}$ $h$
$G$- $h$ $f|_{M\cross(\epsilon,1-\in)}$ : $M\cross(\epsilon, 1-\epsilon)arrow W\backslash (M\coprod N)$
- $C^{\infty}G$- $r\circ h$ : $M\cross(\epsilon, 1-\epsilon)arrow W\backslash (M\coprod N)$
$\mathcal{M}$ exponential o-minimal expansion $W$ 2.2
$k|[0, \frac{\epsilon}{3}]=1$ $k|[ \frac{2}{3}\epsilon, \epsilon]=0$ $k$ : $[0, \epsilon]arrow I$ $l|[1- \epsilon, 1-\frac{2}{3}\epsilon]=1$ $l|[1- \frac{\epsilon}{3},1]=0$
13
1: $[1-\epsilon, 1]arrow I$ $F$ : $M\cross 1arrow N$
$F(x, t)=\{\begin{array}{ll}r\circ(k(t)(f|_{\Lambda f\cross 0}(x, 0))+(1-k(t))(r\circ h(x, t))) , (x, t)\in M\cross[0, \epsilon]r\circ(f\iota(x, t)) , (x, t)\in M\cross[\frac{2}{3}\epsilon, 1-\frac{2}{3}\epsilon]r\circ(l(t)(r\circ h(x, t))+(1-l(t))(r_{N}\circ h_{N}(x, 1))) , (x, t)\in M\cross[1-\epsilon, 1]\end{array}$
$F$ $f$ $C^{\infty}G$- $M\cross I$ $W$
33 $F$ $F$ $C^{\infty}G$- $F$ $M$
$C^{\infty}G$-
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